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^J7 l)_ W e, COMPAONIB FRANCAISB 
DBS PBTROLBS. a Flench oorpome body, 
of 5 rue Mlchel-Ange, PeiU 16 tme, 
France, do hereby declare the invention, 
for which we pray thai a patent 
may be granted to us, and the 
method by which it is to be performed, 
to be partJccJarry described in and by the 
following statement: — 

The present indention Is concerned with 
exploratory drfltfng and in particular to the 

£ retention ol a drilled bole against, caving 
l and inj rent of water. 
Known methods, in spite of the progress 
achieved, all have the common charac- 
teristic ol protecting the drilled hole against 
caving in ol the strata pasted through by 
means of tubes which are sent down at the 
cMffing descends, Thin type of protection 
which b costly, doe both to the time 
required to place the tubes in position and 
the mniHihendlhig involved and to the cost 
of the tubes used, is particularly trouble- 
some in the case where drilHag methods, 
kuown as rotary drilling ntethoos are em' 
P*fT?d. because ol a teas of power, due to 
rubbing of the drilling tool drive shaft 
against the walls of the bore hole, U added 
tcihe above disadvantage. Hus loss of 
power may be considerable because this 
shaft may be as much as several miles in 
length. Fvtharmore, when the tools require 
c^grna K o necessary to rain the drive 
"aft; which comprise* lengths of rod 
screwed one into the other* and unscrew it 
cost ptUfcofn^tvpoof 

-fl^m^F* ^ r l W * ote «£L*S called 
flfxttWDinc" achieves a net advamcc over 
rotary methods because the drive shaft hi 
f°P|"fod>r » fltttble armoured hose for the 
tool driving motor and the flexible hose can 
be wound up or unwound by means of a 
drum. In addition, the space taken up by the 
d rilling platform can be reduced In size. 
However this method does not dispense with 
the need to protect the drulcdiole using 
steel tubes to prevent caving in of the strata. 



Furthermore, it ii essential to ensure a 
perfect seal round the flexible hose so as to 
avoid the considerable danger if an eruption 
occurs. 

According to one aspect of the present 
invention there Ji provided a me mod of 
fxploratary drilling comprising drUnng a 
hob tend moulding a tubing .round toenail 
of the arfllod holp rin^iltaneous^ whh 

caring in of the strata and mgrasTof water* 
According to another aspect of the 
J?2E2 invention there Is provided a 
«e*hod of exploratory drilling coniprtame 
driffing a hole by passing a drXHag tool 

2SS7 BnUy JJ l ^ ugh moulding a 

tutnng around the wall of the drilled hole 

^J^? 0 ? 1 ! SSL tEo downward 
movement of the drilling tool, to prevent 

SCSI? 1 ° f ^ ™* ^F*" °* 
W * W T™ L ,a «J»ad»»l« member carried bv 
tt« drllW tool is <^ndcd lateral* aSnst 
ti^m^ed m^ so as toprc^refaSre 
Movement between Hie expandable member 
.'^^^■Wnr end a force U esnrted be- 
tween tne stationary expendable memW 
end the drilling tool to ^SmSjc^i^^ 
to progress downwardly. 

Thus, co the surface, instead of having a 
large stock oi ! pipes always available, whLh 
are assembled one to the other as drilfing 
^8™*". tt » only necessary to have 
avausblB a .took of mouldC materials 

fromw^^Breiediafoatul^formS 
concocted wim and above the driffing tool. 
JSL^iJtom^tot sia^nbe 
supported hnmedutary after drffiinff. 

portion of tubfcg in the process of . 
S^^^«»fi^tcctso P ^tS 

hSSf m Jt?l whkh u moulded 
below iU Th» enablos th. tubing to be e** 
fccuvely protected during its nsmuMhta 
process because his enough to etnurnthst 
the iloovo former and drffiing tool holder 
w^ectively sealed for thotubmg former 
tobe protected from the strata andTaT* 
result, all water ingress. . 
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a «it the driflmg depth thus ensuring on 
infection pressure for the resins at formers 
15 end 16 wldcnls 30 bsrs higher then that et 
the bottom. Flexible hoses 33 and 34 are 
5 heeled thus ensuring that the viscosity of the 
material Is not lowered* A valve 37 enables 
the introduction of hardener into a static 
mixer 38 to be stepped. TMs allow* stalks 
mixer 38 to be drained of hardener, m the 
10 event of a temporary atop in drilling, before 
valve 39, which controls the feed of rub* to 
Injection zones 19 or 20. according to 
whether tubing 8 or ileeve 6 is being made, 
1* closed. It win be understood that two 
IS assemblies exist simitar to that shown in 
Figure 6, one for the sleeve 6, the other tar 
the tubing 8. 

Thus K will be understood mat circuits 5 
and 7» illustrated In Figure 1, each comprise 
20 two channel v, one forte* rei In and the other 
for the hardener, the channel for the latter 
being provided with a valve such as 37 
located o» the inlet side of a static mixer 
such aa 38. Likewise, valves such as 39 
25 control the flow of each of the resins and . 
they are located one in channel 7 near In- 
jection zone 19 and the other In channel 5 
near injection nine 20, 

The advancement of drilling and the 
30 form tog of tubing 8 and its sleeve 6 are 
carried out as Illustrated diajffammatkaHy 
In Figures 3 to 5. In Rgwi 3, sleeve* 11 and 
12 are illustrated deflated and inflated 
rcspectivery. Sleeve 11 Is fast with body 10 
35 ana descends with body 10 as a result of oil 
pressure, m the general circuit 33, exerted 
on piston 40, fast with body 10, under the 
control of control unit 9 (Figure 8% Oil 
entering the top part of oybuder 42 via 
40 circuit 41 pushes the piston down, sleeve 12 
remaining firmly applied against tubing 8 by 
proriovz inflation of the ileeve. Thus, at tool 
2 progresses downwards, body 10 descends 
relative to sleeve 1Z Fotmers 15 and 16 rest 
43 with body 10 also descend and, during this 
movement, a certain amount of ream is 
extruded in none 20 to form ileeve 6, the 
resin gradually polymerising tn the regions 
of the heating element 18. whereas resin 
50 extruded in zone 19. the flow of which is 
different from the rearm used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8. It is of course 
understood mat the quantities infected are 
55 in proportion to the downward progress of 
the tool and the thickness of (he respective 
sleeve or tubing- For example, the sleeve 6 
may be about 10 mm thick end the tubing 8 
about SO mm thick. The control unit 9 
controls the supply of resins. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4. This leads so the 
immediate Inflation of sleeve 11, Figure 5, 
which holds the body 10 while sleeve 12 la 



deflated to enable It to tako up a lower 
position as the result of Injection of oil into 
the pert of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by en electrical Impulse from an 
end of stroke stop $8. the isnpulse being 
transmitted by wire 61 to control unit 9. 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits ore well known, details of 
the virions circuits ensuring t fl fl ath m and 
deflation of the sleeves have not been 
Illustrated. Thus, during a period of time 
which mny be very short, sleeve 11 moves 
down to slower level so that whan the top of 
cylinder 42 is close to piston 40, all that Is 
necessary is to spply ofl under orsirure once 
again inside sleeve 12 and release the 
pre stare inside sleeve 11 to return to the 
tntusl conditions illustrated in Figure 3. For 
this purpose aa sad of stroke atop 59 may be 
used which sends a releasing Impulse by 
wire 6€ to control unit 9 (Pictures 1 aad 8). In 
Figure 6, then, ore found the oil circuit 23, 
ream supply circuit 5 and 7 and mud circuit 
4 comprising a down channel 4<x and an up 
channel 46 m zone Z, Figure 7. 
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A high pressure pump 4$ supplies the oil 
necessary to tnflatn formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 leads 95 
to controls CIS, C16 and C22 for inflating 
formers 15. 16 and shield 22. In the same 
way a second circuit 44 leads to controls CU 
■nd C12 for sleeves 11 and 12. The assembly 
of circuits 48, 49 and 50 controlling controls IX 
CIS, C16, and C22, and circuits 46 and 47 
cxmtro fling controls CU and C12 ore placed 
under the control of the general control 51 
for advancing or stooping the forming 
machine and in coneequence piston 40, the 1C5 
movement of which depends on the oil fed 
via circuit 41* Circuit 41, serving channels 
C42o and CATb controlled by control 
channels 62 and 63 from the general control 
51, enables, via channel C42a, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to dcanenrt 
simultaneously, and enables, via channel 
C42fr, cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 end 60 trenamtt the 115 
impulse* sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
so control the automatic setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47. Use mud circuit 4 is alia placed 
trade* the control of controls CE, CP end 
CO for three valves B. F, C (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66. 125 
Valves B and F may be closed in the event of 
me forming machine being stopped or due 
to detection of a high pressure zone by 
detector 53 coupled to control unit 51 by 
C53. In this Ohistratfcm, the none mcludmg 130 
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the tube making msnhhia, and the mfZatable 
frf«xves, his been tadioatcd by (bo letter Z. 
The moulding zone his been indicated bv 

the litter M. As far at the mud client £ iM^l^A^ Z™**?7 cownwardi in the 
concerned, It it sees thsTtt U f£T^£ * n 2 ^ * * a tnmcatcd shape 

In ennelsr section A. Supply ci^?an<17 5? .hape cutting may alter- 

for reams and hardeaers ore placed under 



the bottom of the drilling. Thus the 
™"^2* ^u^g fa* descent, no 



the control of controb C35, Ctt and C3S, 
C36 as watt as control* C37 end C'37 
^^^^v.. 37 for die hardener 
cbewhs and C 39 end C '39 controlling valves 
39 for Che resins ic — * ~ ^"r* 
connect* control unit 



A channel 54 
to coatrote C35 to 



C 36 thus ^bringing the rata flow under a 
f^^^^^H^ofadvaneeby 
any desired method, channel C53 alto 
ensuing this flow to be brought under 
control relative to the prcsmTfudathir at 
the bottom of the drflE«hSennH^ 
prcHore sensor 53 by any desired 
Control unit 51 it opcrttedcoi 
from the surface by fine T. 

iddtate fees, controls, a dotted Sue 
C 53 has beat ilku trated toiW s tpeclal 
coonection the object c* which is to senda 

fottttection 55, enables the flow of resins lo 
be stopped and heating cf heating elements 

Zt£*A 1 L*L fatmm 15 rad 16 to be 
swttcfccfl off, by means ol connection 56 for 
contreffing Uw cloture of the mud circuit 
valves b and P tad by meant of oosuuv&m 
57 for oontrofflng the Inflation of sleeves II 
and 12. with the object of locking the 
macinno and proceeding to ma^TctnS 

As these various dreamt can be of any 
form and as they arc not part of the ia- 
™ M fasomr as the apphcatfon of the 
units, which can be obismed from trade 
i* concerned, .it has not been 
neemed necessary to Illustrate In detail 
each centre I, whose structure may take any 
form. The control of resin flow flmits such 

5^ ul "t^J? <* 10%. Thus, 

HT the bore hole - "* 



,„ f . r. r- —."hapa cutting may altcr- 
nattvely be carped out by eborlag sleeve. 

SlS^f. ^.^nventional way. When 
lonner -15 roaches the point where the 
Jtocated oortloii commences, resin Is 
hijected wi&out hardener thutforeoT 

mud, then the control! ere satS the 
feed of hardener and resin. While (he 
d !f can 5 a * at toon « 
^"^J. 6 Jrww **i «*» bottom end of the 
truncated oone, the controls are set for 
forming the outer sleeve. In this manner ■ 

*?? * -J** "Sler 
tubfrig and a new section of tubing, the end 

**■ ^™en two 
truncated layers of tubing resin. Thus the 
P«hme : coostructed enables a perfect 
^tnajoint to be made after anto- 

^^S^ent that the tfaormciierdering 

rZSEi J^L FS** c * n ^ Of any sort 
pwlded that thssr mechanical mopertiej 

ventlonal tubing. Thus the invention en- 
ccmpasast tee case of forming a tubing 8 
without mating a sleeve 6. ^ 
In addition to the above-rocntionod 

™" " i and r 4 - - - k 



tlatiously. the sto 



(be restsitmg of 



undargrcuad cavern°wmeh^nav be nietaiit 
in the strata, the increase In reimflow^rul 
cmW lead to a tUght lacrease in sleeve and 
tttbtng flttehnesses m the region of the 
cavum. Again It win be noted mat although 
such caverns s^e nsuatty filled with waterT? 
is alw ays possible to make the tfeeVe 
h?22r. *fS^^,^Wof h setecteTto 
Jw »bto to polymerise In water. As the tuning 

^J^^^TJ^ fte tubmg caS 

atffl be moulded narmalry. 

H driUfag must be mtcrrupted, the flow of 
*Z^ U *VP**T valveTo? 
oeoer. if drilling recommences, a start Is 
by mschmhtg the Inner wail of me 
bottom,part of the tubmg a few yards above 



the dcwnwsn^s^mnc^ tfe* mmMmm^n 
also be used to make the intarnal sleevetng 
or hibai even tt o^ wh^watoc^^aakf 
^° b^sraal sleeving of a puiictoedor 
comntetety c^ldlsedtnbo. »~ ncuwi ^ 
Haal^^ controls to ndvancin* the 

aaa^M^^^^T 1 ^* to "torn 

Inn sssemhly to a desired 
«wnmle when reitartmg Ihe 
wttt fho object of cosme 
piwHousty formed pornoa. 



oapth, it for 
bJMflg process 
to the 



WHAT WB CLAIM IS 2— 

^r^y «s^ouS£ft 

tuWag aitnmd the wall of the drilled hole 

L^SoTwa^ef °"^ IB m ° f itt^etS 

^jL-" C ft?S_ 01 «»Pk>ratory drfiang 
eonmrtamg dttlung a hole by wKTa 
dffflfi. tool downwardry (hrbngh ™eaV 
moulding a tubing around the%all of the 
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drilled hole ilmultaacouBly with the 
cowward raov»ment of the drfllW tool to 
present oavms in of tho atrataaadfigreai of 

Srf^i t^S?* -Sm^* 11 *** member 
fV 11 ^** *° drilling tool k expanded 
falBwlly ageimt the molded tobfag ioiaito 
ptevrot feiatlve movement between the 
o^po^htompmber and the tubiig end e 
toroe b exerted between tho atatlonarr 
expandable member and the drillegtSoH? 

dridog tool to progrei dow£ 

O rM^^%^S 0t ^i? rfthcr cUfan t 
hT^SZi ^JI**? 1 mowLfingoithe tubing 

«jmnd the weU of th. driEd hot, t£ 
mjeetkm «ooe being grednmHy moved 
dowiiwerdly parallel to tie drilflng m£ZT 
JL *v raWbo l MfoSUng to dafaxL 3, in 
which the mouldable material ia a thexmn- 
bm^mmg material whfe* b heatedafter 
ex^on to hetde« the extru^ubiS^ 
5. A method according to <didm 

^^^^^ 

»Bttiod MconUeg to cblnf 6, in 
wM oh m^ mldfag of the ileeve ii canted out 
byisrtrudtog mouldaUe nmterialttSeSS 

a ■ES 110 " ** Wat. 
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13. A mmchlne for canrbu? out th* 
method cldjtoj, coaprf^f .°&n£! 

drfUhig too] , motor for lotrt^flwTtooI 
£5^2?"*!! bclow «*» luppOTttn* body , 
w>dy f a teeend inflatable annular iW 

sane of the tounc totmat. 

former tawteg « 
»f tower *»d, ndTC 

12 to ^?^5fu* < ? ofd,a 8 to »ny ol claim. 

^^^^^^ 

mean* between the Injection »eT.3 
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« M pwcejn me preeenco of water* 
J*V A ^ m **? lo ° ^oording to claim 8 In 



1 ^* m * c ?fe* fcoording to any of cUdme 

S&^t^P 1 ^toJTwbei deSn?£ 

•J^bminmted on a crflnder (he enoaof 
wMehhave tenia alidableWao^eSreel 
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. * a , A ^tpdicoordJiiD to any of claim* 6 
I!?l!£ 1 5f teri ^' ■".^troUed «, „ to 



jjowcomteitafc in controlled « „ to . « , UJoc tla« wse ^ .^J 



creround w. VMU . 
tower end mid a feed ^rft for teedta. 



« &u^diwdfa» tt„ i Bt 5to7i« , SS 
crnBdar Into two aaanbr drnnluu i it 

clamtoi Mag provided. 
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pressure in the bottom of a 
drilled and tor continuing the 
moulding material. 
22. A machine according to claim 21 
5 when dependent on claim 1% In which said 
control means is adapted to act on reception 
of an Impulse from the pressure aaneor such 
that, when Ibc pressure tensed by the sensor 
crce^^T a preoe^^r Mnirt ad valse, said control 

10 means causes the delivery of mud to the drill 
tool and to atop, both the sleevee to inflate, 
the or each hardener delivery valve to close, 
the or each delivery valve for the moulding 
material to close at thm outlet from the or 

15 each stall c miser onoe the mixer has been 
drained of hardener, the swHchmg off of the 
or each healing element circuit and a halt to 
the machtnea progress downwards. 
33* A madi mo according to any of chums 

20 20 to 32, In which said control mesas In- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second sleeve end Its 
descent under the control of a first end of 
stroke atop in said hydraulic jaolu a second 25 
cad of stroke stop being connected to means 
for setting in motion inflation of (he second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jscau 30 

24w A method of exploratory drilling 
substantially as herein daacrfbed. 

2S. A machine for exploratory drilling 
substantially as herein described with 
reference to the accompanying drawing*. 35 

A. A. THORNTON & CO.. 
Northumberland House, 
309—306 High Hoftjom, 
IxmdmCw.CJL 
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